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© Detergent compositions inhibiting dye transfer In washing. 

© A dye transfer inhibiting compositions are disclosed, comprising : 

A, an iron catalyst selected from 

a) iron porphin and water-soluble or water-dispersable denvatives thereof- 

b) iron porphyrin and water-soluble or water-dispersable denvatives thereof- 

c) iron phthalocyanme and water-soluble or water-dispersable denvatives thereof- 

B. an enzymatic system capable of generating hydrogen peroxide. 
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Field of the Invention 



The present invention relates to a composition and a process for inhibiting dye transfer between fabrics 
during washing. 

5 

Background of the Invention 



One of the most persistent and troublesome problems arising during modern fabric laundering 
operations is the tendency of some colored fabrics to release dye into the laundering solutions. The dye is 
10 then transferred onto other fabrics being washed therewith. 

One way of overcoming this problem would be to bleach the fugitive dyes washed out of dyed fabrics 
before they have the opportunity to become attached to other articles in the wash. 

Suspended or solubilized dyes can to some degree be oxidized in solution by employing known 
bleaching agents. 

75 GB 2 101 167 describes a stable liquid bleaching composition containing a hydrogen peroxide 

precursor which is activated to yield hydrogen peroxide on dilution. 

However it is important at the same time not to bleach the dyes actually remaining on the fabrics, that 
is, not to cause color damage. 

U.S. Patent 4,077,768 describes a process for inhibiting dye transfer by the use of an oxidizing 
20 bleaching agent together with catalytic compounds such as iron porphins. 

Yet. the effectiveness of the process tends to be limited particularly in that way that the oxidizing 
bleaching agent has to be added dropwise In order to obtain the most effective dye transfer inhibition. 

The present invention therefore provides an efficient dye transfer inhibiting composition which over- 
comes this limitation and provides a practical way of controlling a low steady state level of hydrogen 
25 peroxide. 

The hydrogen peroxide is enzymatically generated in situ by using a hydrogen peroxide precursor plus 
an oxidase enzyme e.g. glucose or alcohol as hydrogen precursors and respectively glucose oxidase or 
alcohol oxidase as the enzyme system. 

30 Summary of the Invention 



The present invention relates to inhibiting dye transfer compositions comprising an enzymatic system 
capable of generating hydrogen peroxide and Iron catalysts selected from 
a) iron porphin and water-soluble or water-dispersable derivatives thereof; 
35 b) iron porphyrin and water-soluble or water-dispersable derivatives thereof; 

c) iron phthalocyanine and water-soluble or water-dispersable derivatives thereof; 
According to another embodiment of this Invention a process is also provided for laundering operations 
involving colored fabrics. 

40 Detailed description of the invention 



The present invention provides a dye transfer inhibiting composition comprising an enzymatic system 
capable of generating hydrogen peroxide and iron catalysts selected from 
a) iron porphin and water-soluble or water-dispersable derivatives thereof; 
45 b) iron porphyrin and water-soluble or water-dispersable derivatives thereof; 

c) iron phthalocyanine and water-soluble or water-dispersable derivatives thereof; 
The preferred usage range of the catalyst in the wash is 10~^ molar to lO"'^ molar. 
The essential iron porphin structure may be visualized as indicated in Formula I in the accompanying 
drawings. In Formula I the atom positions of the porphin structure are numbered conventionally and the 
50 double bonds are put in conventionally. In other formula, the double bonds have been omitted in the 
drawings, but are actually present as in I. 

Preferred iron porphin structures are those substituted at one or more of the 5, 10, 15 and 20 carbon 
positions of Formula I (Meso positions), with a substituent selected from the group consisting of 
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-0 Uo:t7oTclT:::': ^^'^^ ^^^^'"--^ - P^-y, . pyn^v, g^ups are selected 

-CH3^ -C:Hs -CH.CH3CK,S03-, -CH.,-, and -CH.CH(0H)CH^SO,- -SO, 

ca.b:nCt:;::^J^r^^^^^^^^^^ -'-^'^ . su.s.,.uted at t.e 5, to ,5. and 20 



aralkyl, aryl, alkaryl or heteroaryl. '^^^^^S®'^' ^^lonne, bromme or meso substituted alky I, cycloalkyi, 

25 The symbol X= of Formula I represents an anion preferablv OH" r.r n- Th 

may be substituted at one or more of tfiP rPm^.nln. Preferably OH or CI . The compound of Formula I 
oxyalkyi groups. ^""^"""^ P°^'t'°"^ ^'^^ C-C-o alkyi, hydroxyalkyi or 




^0 



(I) 



^^^J.n^ porphyrin and water-soluble or water-disposable denvatives thereof have a structure given ,n 




(II) 
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The symbol of Formula II represents an anion, preferably 0H~ or CL~. 

Iron phthalocyanine and derivatives have the structure indicated in Formula III. wherein the atom 
positions of the phthalocyanine structure are numbered conventionally. The anionic groups in the above 
structures contain cations selected from the group consisting of sodium and potassium cations or other non- 
5 interfering cations which leave the structures water-soluble. Preferred phthalocyanine derivatives are Fe(lll) 
phthalocyanine trisulfonate and Fe(lll) phthalocyanine tetrasulfonate. 




(Ill) 



Another form of substitution possible for the present invention is substitution of Fe by Mn or Co. 
Still a number of considerations are significant in selecting variants of or substituents in the basic 
25 porphin or azaporphin structure. In the first place, one would choose compounds which are available or can 
be readily synthesized. 

Beyond this, choice of the substituent groups can be used to control the solubility of the catalyst in 
water or in detergent solutions. Yet again, especially where it is desired to avoid attacking dyes attached to 
solid surfaces, the substituents can control the affinity of the catalyst compound for the surface. Thus, 
30 strongly negatively charged substituted compounds, for instance the tetrasulfonated porphin. may be 
repelled by negatively charged stains or stained surfaces and are therefore most likely not to cause attack 
on fixed dyes, whereas the cationic or zwitterionic compounds may be attracted to, or at least not repelled 
by such stained surfaces. 

35 The Hydrogen Peroxide Precursor 



The dye transfer inhibiting agent, hydrogen peroxide is generated in situ by using an enzymatic 
hydrogen peroxide generation system. 

The use of an enzymatic hydrogen peroxide generating system allows the continuous generation of low 
40 levels of hydrogen peroxide and provides a practical way of controlling a low steady-state level of hydrogen 
peroxide. Maximum effectiveness occurs when the component levels are such that the hydrogen peroxide is 
replenished at a rate similar to its removal from interaction with dyes in the wash water. 

The enzyme used in the present invention is an oxidase. 

Suitable oxidases include those which act on aromatic compounds such as phenols and related 
45 substances, e.g. catechol oxidases, laccase. 

Other suitable oxidases are urate oxidases, galactose oxidase, alcohol oxidases, amine oxidases, amino 
acid oxidase, amyloglucosidase and cholesterol oxidase. 

The preferred enzymatic systems are alcohol and aldehyde oxidases. 

The more preferred systems for granular detergent application would have solid alcohols e.g. glucose 
50 whose oxidation is catalysed by glucose oxidase to glucoronic acid with the formation of hydrogen peroxide. 
The more preferred systems for liquid detergent application would involve liquid alcohols which could 
also act as, for example solvents. An example is ethanol/ethanol oxidase. 

The quantity of oxidase to be employed in compositions according to the invention should be at least 
sufficient to provide a constant generation of 0.01 to 10 ppm AvO per minute in the wash. For example, with 
55 the glucose oxidase , this can be achieved at room temperature and at pH 6 to 11. preferentially 7 to 9 with 
50-5000 U/l glucose oxidase, 0.005 to 0.5 % glucose under constant aeration. 
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Detergent adjuncts 

The composition Of the present can confam the usual components of such detergent compositions ,n 
the usual amounts. Thus, organic surfactants anionic, non.onic, ampholyt.c. or zwittenonic or less usual 
ca onic and r.i.tures thereof, may be present. Suitable surfactants are well known in the art and an 
extensive list of such compounds ,s given in US Pat, No, 3,7,7.630 and in US patent application Ser No 

of a^nonionT' ^'"f^' '^^ P^«^^"' "^^^"^'O-^ contain from , to 95%, preferable from 5 to 40% 

nhn^nh ' °^ "^^'^^^^ '^^^^^t Detergency builders, whether inorganic or organic 

phosphatic or not, water-soluble or insoluble, and other water-soluble salts may be present and salts of this 

: n'ln'us T:T:Se:^rT rr^^^^ ^^^^^^ °^ ' ^^^'^'p*-' °^ suitab^i bie's 

The compositions of the present invention should be free from conventional bleaching agents Other 
components used ,n detergent compositions may be employed, such as suds boosting or depre^ no 
agents, enzymes and stabilizers or activators, soil-suspending agents soil-release agents optical bTh 
teners, abrasives, bactericides, tarnish inhibitors, colonng agents, and perfumes ^ 

These components, particularly the enzymes, optical brighteners, colonng agents, and perfumes should 
preferably be chosen such that they are compatible with the bleach component of the .omposi 'on 
Tne detergent compositions according to the invention can be in liquid, paste or granular forms' Granular 
compo itions according to the present invention can also be in "compact form" ,,e they may ave a 
relatively higher density than conventional granular detergents, i,e. from 550 to 950 g |- ,n such L e !he 
granu ar detergent compositions according to the present invention will contain a lower amount of "'no gan'c 
iller salt , compared to conventional granular detergents; typical filler salts are alkaline earth metal Ss of 
Io% fTer Tl ■ ''"''^'"'^ --P-e normo^e than 

.n, h-^^ T^T '° ^ ^'""^^^ '"^'^'^"'^ transfer from one fabric to another of 

solubi ized and suspended dyes encountered dunng fabnc laundenng operations involving colored fabric 
The process compnses contacting fabrics with a laundenng solution as hereinbefore described 
The process of the invention is conveniently carried out in the course of the washing process The 

efSii:LT;i:;;T;h?orf':h ^ *° -p--"v 20 to eo, but the catarsts a': 

effective at up to 95 C, The pH of the treatment solution ,s preferably from 7 to , 1 . especially from 7,5 to 

The process and compositions of the invention can also be used as additive rinnnn lannH.. ^ne^a^^o-- 
necesslirre'nt!oTn?t" 'o exemplify compositions of the present invemron', ;'ut' a^e' '^ot 

™l^ra;:V:hl":fon;r'"^'" ""^^ °^ -°P^ determined 

Example i 

Honnogeneous Polar Blue (Color index 611 35) Bleaching 

catatfn xTo-"' m! ' ^> ' '^^^'^ .etrasulfonated tetraphenylporphin 

catalyst (1 X 10 M) was made. Its pH value was adjusted to pH 8.1. The absorbance of this solution at 
620 mm, a measure of the Polar Blue dye concentration was 0.765 ,n a 1 cm cell Glucose (0 ' and 

? r I f h ''''' ^° ^^^^'^^ absorbance at 62 mm o 

the resultant solution decreased to 0.28. This corresponds to almost total oxidation of the Polar Blue dye 

e tdenred' h"' H "° ^'^^ '^^ time penod as 

evidenced by no changes in absorbance at 620 mm) ^ 

(a) in absence of catalyst or, 

(b) in absence of glucose or 

(c) in absence of glucose oxidase 



55 



5 



EP 0 537 381 A1 



Example II 

Small scale washing tests. 

Tracer cloths (5cm x 5cm) stained with Durasol Red dye (CI 28860) and white terry towel swatches (5cm x 
5cm) were washed together at pH 8.1 for 45 min. at 25*C with 10 ppm Fe(lll) TPPS. In addition there were 
added in various treatments. 

(a) nothing 

(b) 0.1% glucose 

(c) 2.7 U/ml glucose oxidase 

(d) 0.1% glucose + 2.7 U/ml glucose oxidase 

It was observed that after treatments (a), (b) and (c) that the test fabrics were clearly colored pink. After 
treatment (d) no visible coloring had transferred. It was also observed that the stained swatches of treatment 
(d) were not discoloring, demonstrating that dyes on the fabrics are not attacked. 

Example III 

A liquid detergent composition according to the present invention is prepared, having the following 
compositions : 



Linear alkylbenzene sulfonate 


10 


AlkyI sulphate 


4 


Fatty alcohol (C12-C15) ethoxylate 


12 


Fatty acid 


10 


Oleic acid 


4 


Citric acid 


1 


NaOH 


3.4 


Propanediol 


1.5 


Ethanol 


10 


Ethanoloxidase 


270 u/ml 


Ferric tetrasulfonated tetraphenylporphin 


0.1 


Minors 


up to 100 



Example IV 



A compact granular detergent composition according to the present invention is prepared, having the 
following formulation : 
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Linear alkyi benzene sulphonate 


1 1 .40 


Tallow alkyI sulphate 


1 .80 


Ci^ alkyI sulphate 


3.00 


C.\^ alcohol 7 times ethoxylated 


4.00 


Tallow alcohol 1 1 times ethoxylated 


1 .80 


Dispersant 


0.07 


Silicone fluid 


080 


Trisodium citrate 


1 4.00 


Citric acid 


3.00 


Zeolite 


32.50 


Maleic actd actylic acid copolymer 


5.00 


DETMPA 


1.00 


Cellulase (active protein) 


0.03 


Alkalase BAN 


0.60 


Lipase 


0,36 


Sodium silicate 


2.00 


Sodium sulphate 


3.50 


Ferric tetrasulfonated tetraphenyiporphin 


0.10 


Glucose 


10.00 


Glucose oxidase 


270 u ml 


Minors 


up to 100 



Claims 

1. A dye transfer inhibiting composition comprising: 

A. an iron catalyst selected from 

a) iron porphin and water-soluble or water-dispersable derivatives thereof; 

b) iron porphyrin and water-soluble or water-dispersabie derivatives thereof: 

c) iron phthalocyanine and water-soluble or water-dispersable derivatives thereof: 

B. an enzymatic system capable of generating hydrogen peroxide. 

2. A dye transfer inhibiting composition according to claim 1 wherein said enzymatic system comprises 
an oxidase and as a substrate an alcohol, an aldehyde or a combination of both. 

3. A dye transfer inhibiting composition according to claim 1, containing an iron porphin derivative, 
wherein said iron porphin is substituted on at least one of its meso positions with a phenyl or pyndyl 
substitutent selected from the group consisting of 




M+-(B)n-(A). 



wherein n and m may be 0 or 1, A is selected from the group consisting of sulfate, sulfonate, 
phosphate, and carboxylate groups, and B is selected from the group consisting of C--C— alkyL C-- 
C- : polyethoxyalkyi and C--C-G hydroxyalkyl. 

4. A dye transfer inhibiting composition according to claim 3 wherein the substituents on the phenyl or 
pyridyl groups are selected from the group consisting of -CH3, - C2Ht. -CH: CH: GH2 SO3 -. -CHpCOO-, 
-CH2C-H(OH)CHr'S03-, and -SO3. 

5. A dye transfer inhibiting composition according to claim 1, containing an iron porphin derivative, 
wherein said iron porphin is substituted on at least one of its meso positions with a phenyl substituent 
selected from the group consisting of 
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wherein is ( = CY-) wherein each Y, independently, is hydrogen, chlorine, bronnine or nneso 
substituted alkyi, cycloalkyi, aralkyi, aryl, alkaryl or heteroaryl. 

10 

6. A dye transfer inhibiting composition according to claim 3 wherein the catalyst compound is ferric 
tetrasulfonated tetraphenylporphin. 

7. A dye transfer inhibiting composition according to claim 1 wherein the iron of said iron catalyst is 
75 substituted by Manganese or Cobalt. 

8. A dye transfer inhibiting composition according to claim 1 wherein the concentration of iron catalyst is 
from 10"^ to 10"'^ molar. 

20 9. A dye transfer inhibiting composition according to claim 2 wherein the oxidase is present by 0.1 - 1000 
units per ml or per gram of the composition. 

10. A dye transfer inhibiting composition according to claim 2 wherein said substrate is glucose. 

25 11. A dye transfer inhibiting composition according to claim 2 wherein said substrate consists of a C1-C4 
alcohol. 

12. A dye transfer inhibiting composition according to claim 11 wherein said substrate is ethanol. 

30 13. A dye transfer inhibiting composition according to claim 2 in which the substrate is present from 0.5 to 
50% by weight of the composition. 

14. A dye transfer inhibiting composition according to claim 1 which yields hydrogen peroxide at a 
concentration from 0.01 to 10 ppm/min. 

35 

15. A process for Inhibiting dye transfer between fabrics during laundering operations involving colored 
fabrics, said process comprising contacting said fabrics with a laundering solution containing a dye 
transfer Inhibition composition according to claims 1-14. 

40 16. A process for inhibiting dye transfer according to claim 15 which is carried out at a temperature in the 
range of from 5 * C to 75 ' C. 

17. A process for inhibiting dye transfer according to claim 15 wherein the pH of the bleaching bath is from 
7 to 1 1 . 

45 
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